Information on zoonotic diseases in humans and livestock are limited in pastoral/agro-pastoral 15 communities in Ethiopia. A multi-stage cross sectional cluster design study was implemented with the 16 aim to establish the seroprevalence of zoonotic diseases including brucellosis, Q-fever and Rift Valley 17 Fever (RVF) in humans and livestock in Adadle woreda of the Somali region, Ethiopia. Blood samples 18 were collected from humans and livestock and tested by relevant serological tests. For brucellosis, 19 Rose Bengal test (RBT) and indirect ELISA was used for screening and confirmatory diagnosis 20 respectively. Indirect and competitive ELISA were also used for Q-fever and RVF respectively. The 21 individual seropositivity of Q-fever in livestock was 9.6% (95% CI 5.9-15.1) in cattle, 55.7% (95% CI 22 46.0-65.0) in camels, 48.8% (95% CI 42.5-55.0) in goats, and 28.9% (95% CI 25.0-33.2) in sheep. In 23 humans, seropositivity of Q-fever was 27.0% (95% CI 20.4-34.0), with prevalence in males of 28.9% vs 24 24.2% in females (OR= 1.3; 95% CI 0.6-2.5). Camel seropositivity of Q-fever was significantly associated 25 with age (OR= 8.1; 95% CI 2.8-23.7). The individual apparent seroprevalence of RVF was 13.2% (95% 2 26 CI 8.7-18.8) in humans, 17.9 % (95% CI 11.0-27.8) in cattle, 42.6% (95% CI 34.8-50.7) in camels, 6.3% 27 (95% CI 3.3-11.6) in goats and 7.4% (95% CI 4.7-11.5) in sheep. Camels had the highest seropositivity 28 of both Q-fever (55.7%; 95% CI 46.0-65.0) and RVF (42.6%; 95% CI 34.8-50.7). Only a weak correlation 29 was observed between human and livestock seropositivity for both Q-fever and RVF. Only cattle and 30 camels were seropositive for brucellosis by iELISA. The individual seroprevalence of brucellosis was 31 2.8(0.9-6.4) in humans, 1.5% (95% CI 0.2-5.2) in cattle and 0.6% (95% CI 0.0-3.2) in camels. This study 32
Introduction

37
Zoonoses are infectious diseases transmitted between human and vertebrate animals. These diseases 38 include those from animal sources food. The international communities do not address neglected 4 75 pneumonia, resulting in a life threatening acute respiratory distress syndrome [20] . Infection in 76 animals is predominantly asymptomatic but has been associated with late abortions, stillbirth, delivery 77 of weak offspring and infertility [21] .
78
Even though Q-fever have been given attention in developed countries, there are significant gaps in 79 understanding the epidemiology of Q-fever infections in Africa [21] . Q-fever seropositivity among 80 integrated human and animal studies was 13%, 23%, 33% and 16% in Egypt and 4%, 13%, 11% and 1% 81 in Chad in cattle, goats, sheep and humans respectively [22, 23] . The seropositivity of Q-fever in camels 82 was 80% in Chad and being a camel breeder was a risk factor of human seropositivity [23] . In Togo, 
Humans
174
Individual people within the selected households whose animals were sampled who were ≥ 16 years 175 and who provided informed consent to participate the study were sampled. Semi-structured 176 questionnaires were conducted to capture the risk factors associated with the zoonoses under study.
177
Household was considered as a cluster. In addition to individuals within the selected households, 178 people from the village who fulfilled the criteria (being ≥ 16 years, whose animals sampled and had 179 willingness to participate the study) were voluntarily selected and sampled. A total of 190 humans 180 were sampled from six kebeles. All the samples (n=190) Gabal 17 Generally, there was only a weak correlation between human seropositivity and livestock seropositivity for 316 both Q-fever and RVF. Human seropositivity of Q-fever was related with goats and RVF seropositivity was 317 related with camels (Fig 3) .
318 Fig 3. Correlation between humans and livestock seropositivity for Q-fever 
335
This current finding of brucellosis seroprevalence was low. This was comparable with previous studies 336 [11, 46] in camels and [11, [47] [48] [49] in cattle which reported from Somali and Oromia regions of Ethiopia.
337
However, this study showed a lower prevalence than other previous studies in Ethiopia [12, 50, 51] .
338
This difference might be due to variation in location, husbandry and management system, breed and 339 type of serological tests used [47, 52] In agropastoral kebeles, high wind movements were observed during the dry season (June-August).
366
Human Q-fever infection are likely to occur where livestock seroprevalence is high and such winds are 367 common facilitating the inhalation of dust contaminated with Coxiella that are spread massively by 368 livestock during abortions due to Q-fever [58] . It was common in the area to assist animal delivery 369 with bare hands and inappropriate management of aborted fetus, which could increase the exposure 370 of the disease [59] . In our study, human Q-fever seropositivity was weakly correlated with goats. This 371 is in contrast to previous studies [23, 55, 60] , but in line with recent outbreaks in Canada, Australia 372 and Netherlands [18, 61, 62] .
373
Seroprevalence of Q-fever in female camels were three times higher than males. The same pattern 374 was observed among other livestock species. Similar findings were found in various studies in the 375 Sahel [56, 63] . This might be due to high susceptibility of the bacteria to udder, placenta and amniotic 376 fluids. Seroprevalence of Q-fever in camels was statistically significant associated with age (p<0.001).
377
This was comparable with the study of [63] . Another studies showed that, like in our study-increasing 378 age increased the seroprevalence of Q-fever in all livestock species [64] [65] [66] which is not surprising 379 given the cumulative time of potential exposure. Unlike livestock, men had twice higher 380 seroprevalence for Q-fever than women. This might be that, males took livestock to the market and 381 are exposed to contaminated dusts (Ibrahim et al., in press).
382
There has been recently an increasing evidence and documentation of RVF inter-epidemic cases in 383 East and central Africa [34] [35] [36] [37] . To our knowledge, this study is the first to report RVF seropositivity in 384 humans and livestock in Ethiopia. Different models predicted the suitability of RVF occurrence in 385 Ethiopia due to climate change, vector distribution and livestock exchanges with neighboring 386 countries with history of RVF outbreaks [33, 38] . This study showed high seroprevalence of RVF in both 387 humans and livestock, which lay within the ranges of reported seroprevalences in other East African 388 countries [26] . For livestock, relatively high seroprevalences of RVF were found in agropastoral kebeles 389 for camels and cattle, but these were not significantly different to those of small ruminants. High
